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Some oi ihc rmorc btrarrc forms cxhlbri 
radial rymmc,rlcr ih3I loday arc very rare 
or non-c~~s,c,~t. Thus. an homogcncous 
group with pramary 3;‘oid ~ymmcuy ,s 
rccopn~rcd. and formi wlh 4- and i-fold 
orderlug arc alro c”mm”n. A pnri,cul~r,~ 
~mporranr group. xcordmg ,” Fedon!.,“. 
IS that tn wh,ch the symmc,ry rcma,ns 

such as the iatc Prccambrw Diciin.,o,,,a 
which ai (wit r,Sht .,rc OIIQWIJ,,~ 5vm- 
mclrlcal hut “n clwzr c~ammdii”n hare 
diffcrenl numbers “fscgmcn~ “n ,he it,,- 
and rlsht-hand i&r. Fcdonkln rerm< ,h,~ 
~henomcnun “glide rcfiecuon” and 
helwrr Lhal such forms would n”l bc 
dyr~nmcaliy stable and so crolvcd t/> 
hccomc pro&y b,,arcrai. He env,ra8cs J 
ma,or cvolur~onary parwrn. rccordcd 1” ,hc 
Vendian rocks. “1 a gradual chdngc from 
rhc dominance of conccmnc and radial 
“wa”iw~m~. ihrorigh vanable-“rdcr rad,.,, 
symmerrv and pink rcflcciion. 10 btiatcral 
~cmncnia~~on ,Fig. 2). A. Scdxhcr (“mier- 
sitar Tuhmgcnl and others d,rpuic ,hls 
we*. lindlnp. no cwdcncc fhat D~ktnsonro 
had a mouth or a gut or any semblance of 
a mem~oan dtgcsuvc syncn,. Conscquemiy 
they heiwc such extraordinary forstIr rep- 
rc\ent not the dawn of mciazoans bur pcr- 
haps a compictcly diffcrcnr kmgdom. U 

Kilroqen fixation 

Differentiating cyanobacteria 
rearrange their nifgenes 
/mm W,,,mm D.P. s,Pvor, 

CYANORACTERIA (blue-srecn alsae, arc 
“xyeenlc phor”~ynthet;c pr”k&yolcs, 
many 5irlms of whtch fix N! and which 
probably dornlnalcd the Earth’s biora 
dur~“gthcm~ddicPrcc~mbrian.2,500-570 
mdhonvcarrneo. On “~ec419oflh1s1ssue. 
J.W. doldcn. S.J.‘R;bms”n and R: 
Haxlkorn report that. dcspnc thcu ancteni 
orlgln. the N,-fixing pholosynrhetlc 
c>anobacrcrla possess a molecular 
complcxlry that belles rhelr morphologa 
rmpholIy’. 

‘or cxamplc in parts of Aniarctlca uhcrc 
hey may form ‘algal peat’. m hot dcrcrt 
c~~onr mcludmg parts of the Sahel. on 
nre rock surfaces, in hot-spring regmns 
md I” lwmg str”,na~ol~tcs. Cyanobacwria 
lrt also important components of rhc 
“arinc phytopiankron and rhcy. or m”rc 
nbahly lhctr c”l”urIcss ~nal”gw. are 
“mp”ncnls of the m,crof,ora of rhe 

.~ydrothcrmal vent regions of ihe 
Galapagus Rift. In many parix of the 
world. but particularly in south-cast Are 
whcrc fcrtilircr “llrope” IS no, rcadd) 
ava4ablc. cyanobacrcrm are >mpor,an, 
provdcrs of biuiogullv ined nitrogen lo! 
Ihcjir”wthofthcr,ccplPn,~?. 

II 1s partly bccnuscofthcu un,quc ah,,,,\ 
I” fix N: whdc phutosynthcwna ,n the 
mlnn~r of lh,ghcr plan1s Ih.,i the 
qnnobactcria bavc recently arourcd the 
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A drawback. ““[,I rcccntlyB, 1” the 
Jelallcd gcncuc analyr~s of N.-firauon and 
hcmrncyst pruducrmn 8” cy&baclcr,a has 
been rhc fact ,,,a, although mutants of 
:ysnohactcrw are Icadiiy ootsinabie. there 
has ensred 11” good system for ihc rransier, 
I” rhe laboratory. of gcncs inlo heiero- 
:ysrou~ cyanobaclcria. Thus. gcnettc 
malyw by compicmcn~atmn of cynno- 
bsc~cr~ol mulants has not been puwbic. 
4” al~crnat,vc apprvach. used by 
IHacelkorn and c”llcaq,cs. 1s LO UC the n,f 
ZC”CS of rhecntcnc haaenum Kicb.velioas 
srohes for those of Anobaeno. in Kleb~icila thcrc arc 17 n~/gcncs. “rqamred 
“1” seven or clghi transcriprionai U”LI’, and 
irranged I” a cI”s,cr occupymE sbou, 23 
kliobases of DNA and locawd “car the 
%cnes for hlstldmc biosynthcsls (set ref. 9). 
The gcncs that cncadc the major 
ntirogcnase components - the iron 
pr”wm and the Iron-molybdenum proicm - arc nr/ K, nrf D and nr/ H. The ir”n 
protein IS composed of two idcnrical 
iubumrs. both cncodcd byn,/H.Thc,r”n- 
molvhdenum prow” c”ntams “nc par of 
ldenrlc.4 subuntrs encoded by n,/ K and 
anorher by “r/D. Although the two pro- 
iens do not TIY N. alone. m combmaxm 
ihey may do so ,n ihc prcscncc of a source 
of rcductam. Xlg:+ and ATP. and in the 
abrcnic of 0: (see ref. IO). 
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